Abbreviations: Ac = acetyl group, CPG = controlled pore glass, BrCN = cyanogen bromide, DMAP = N,N-dimethyl-4-aminopyridine, DMF = N,N -dimethylformamide, DMSO = dimethyl sulfoxide, DMTr = 4,4'-dimethoxytrityl group, EDTA = ethylenediaminetetraacetic acid, Lev = levulinic group, MES = morpholinoethanesulfonic acid, TBAF = tetrabuthylammonium fluoride, TBE = tris-borate-EDTA, TEA = triethylamine, TEAA = triethylammonium acetate, TEMED = N,N,N ',N '-tetramethylethylenediamine), THF = tetrahydrofuran, TIPS = triisopropylsilyl group.
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Chemical Synthesis Scheme S1
Compound 5. PdCl2(PPh3)2 (21 mg, 0.03 mmol), CuI (5.7 mg, 0.03 mmol) and TEA (0.5 mL) were added to a solution of 3 (200 mg, 0.30 mmol) and 4 [1] (170 mg, 0.60 mmol) in DMF (1 mL). The mixture was degassed and stirred for 3 h under N2 atmosphere at 50 °C. The mixture was extracted with CH2Cl2. The organic phase was dried over Na2SO4, filtered, and evaporated to dryness. The residue was purified by flash chromatography on silica gel, eluting with CH2Cl2/CH3OH (v/v 99/1) to afford 5 (174 mg, 0.215 mmol, 66.2%) as a slightly yellow foam. 1 H-NMR (400 MHz, CDCl3): (br, 1H), 8.21 (s, 1H), 7.43 (d, J = 7.2 Hz, 2H) 7.34 (d, J = 7.4 Hz, 4H), 7.26-7.23 (m, 4H), 7.16 (t, J = 7.2 Hz, 1H), 6.94 (d, J = 7.2 Hz, 2H), 6.80-6.77 (m, 4H), 6.36 (dd, J = 7. 2 0.12 mmol) in dry THF (5 mL) at room temperature, and the mixture was stirred for 1 h.
The solution was evaporated under reduced pressure, diluted with CH2Cl2, and washed S3 with brine. The organic layer was dried on Na2SO4, filtered, and evaporated to dryness. The residue was purified by flash chromatography on silica gel, eluting with CH2Cl2/CH3OH
(v/v 99/1) to afford 1 (71 mg, 0.11 mmol, 91.7%) as a slightly yellow foam. 1 
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Procedure of On-Support Glaser Reaction (Scheme S4b). The DNA-bearing CPG, 6 (10 mg, 0.013 mmol), CuCl (2.6 mg, 0.026 mmol), DMF (150 L) and TEMED (3.9 L, 0.026 mmol) were added into a glass tube. The atmosphere in the glass tube was replaced with O2. The glass tube was sealed and shaken at room temperature for 15 min. The solution phase was removed from this tube and this reaction process was repeated again. After the second reaction cycle was finished, the CPG was washed with DMF (1 mL x 3), 10 mM NH4Cl aq (1 mL x 2), 10 mM EDTA aq (1 mL x 2), H2O (1 mL x 3) and CH3CN (1mL Additional AFM images of Hex3 oligomer assembled with H4 linker. S10
